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: {Studies in the physics: and chemistry. of crude and wicanised 
rubber] Issledovaniia po fisike 4 -khini{ kauchuka 4 reziny. | 
Pod obshchei red. V.F.Evatratova. 4. B. A. Dogadkina, Moskva, 


Goskhimizdat, 1950. 146p. ° (MIRA 1638) 
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YEVSTRATOVA, V.¥-, kandidat tekhnichesktich nauk, redaktor: BELYAYE- 
ett EeNay POdaKtOr; VILLEMEVA, A.¥,, tekhnicheskty rédaktor: 
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' [Grude and vulcanized rubber (problema of general technology and 

_ pubber. reclamat fon); coilection of translated articles from 

... foreign journals] Kauchuk i rezina; voprosy obahchei tekhnologii 
4 regenerateii reziny. Zbornik perevodoy statei is fnogtrannos | 
periodicheakol litery. Moskva, Izd-vo inostrannoi Lit-ry, 1954. 

158 pe (MELB 8:1) 
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Veron Sas Methodology. History. Scientific A 
Institutions and Conferences, Teaching. Problems 
of Bibliography and Scientific Documentation 


Ref Zhur-Khimiya, No 4, 1958, 10235 


Author Hpi Teveuretoy, K..D. Bebris, V. L. Biderman, 
G. N. Vriyko, Iv Vv. Desidley, A. N. Zherevtsov, 
'F. I. Yashunskaya - . 
Inst : Not given ee 
Title : Development of the Tire Industry in the USSR ty 
in 40 Years Bes 
Orig Pub : Kauchuk i regina, 1957, No 10, 13-26 i 
Bibliography 25-titles Pe 
Abstract : No abstract z 
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KOSHSLSY,. Fedor Fedorovich;. ELDOV, Nikolay Sargeyevich; TRvSTRA ror Fes 
rede; TuB'YE, H.5., tekhn.red. 


{General rubber technology] Obshchaia tekhnologifa reziny. Moskva, 
Gos nauchno-tekhn.izd-vo khin. lit-ry, 1958. 480 p. (HIRA 11:2) 
(Rubber) 
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Ee a: : ; SATAROVA, MaVo, Fede; KHOMEAKOV,’ ADs, toktin. Fede 


lated articles 

New rubbers; Avonantion and uses, Collection of trans 

Liew foreign * periodicals] Rovye kauchuki; svoistva 1 primenenie. 

Sbornik persvodov statei iz inostrennod periadicheskol literatury. 

‘Moakva, ind-vo inostr, lit=ry, eek 500 pe (MIRA Lis7) 
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EDITORS: -V.E. yewtra and F.I. Yashunskeye = 
TITLE: | New Rubbers - Properties and Uses (Novyye kauchuki. 
Svoystva 1 primeneniye) : 
~~ PERIODICAL? Kauchuk i Rezina, 1958, Ne 12, p 4&5 (USSR) -- 
_ ABSTRACT: A review of a collection of articles translated from 
foreign (non-Soviet) periodicals. Published by 
_ Izdatel'stvo inogtrannoy Biteratury (Publishing House 
for Foreign Literature), Moscow, in 1958. There are 
500 pages. 
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=  —— AUTHORS: . Yevstratov; V.F.; Buyko, GeN.e, Candidates of Technical Sciences, 
eaidley, LoVe : =. "> 6 


TITLE: fas Truck Tires Made of Synthetic Rubber and Methods for Improving 
: heir Quality (Avtomobil'nyye gruzovyye shiny iz sintetiche- 
akogo kauchuka i puti povysheniya ikh kachestva) 


af : PERIODICAL: | Khimicheskaya nauka i promyshlennost', 1959, Vol 4, Nr l, 
: pp 15-26 (USSR) ae 


ABSTRACT:.. For the description of the elastic properties of rubbers a cor- 
. relation of the shear module and the module of elasticity has ape 
been developed in [ Ref 10°/. Hysteresis’and dynamic fatigue ~ adie: 

: are the factors which especially influence the life and the Rees 
an operation properties of tires. Fatigue changes the structure eee 
a ; and the properties of the materials / Ref 14-16_7. If in the a 
tire carcass and in the tread synthetic rubbers are employed, | i 

the elasticity module of the tread rubber should be lower than 

the module of the breaker rubber. Heat formation in the tire 

tread has a considerable effect on its resistances A reduction 

of the stress by 10 - 15% decreases the temperature of the tire 
Card 1/3. - appreciably (Figures 7 and 8). If the rigidity of the carcass 
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me rubber ts increased, the stresa on the cord threads increases, 
el too (Figure 9). Reduction of the thicknesa of the rubber- 
a. , coated cord cannot be vecommended , therefore, The following 
Principles have been elaborated for the designing of tires 
made of synthetic rubber; 1) the elasticity of the tread ; 
‘Should be increased by using a dissected pattern of the tread: 2) 
ee in the zones of greatest heat formation notches ‘should be made 
‘in the tire tread; 3) the stress on the tire should be re- i 
duced by increasing ita profile; 4) use of a more resistant Mga 
cords; 5) the thickness of the rubber~coated corg should be Poa 
increased, The operation Properties of tires made of Synthetic pote 
rubber according to the mentioned Principles were not lower ‘3 


at The rubber type SKS-30AM-15 has shown 00d test results in the 
Card 2/3 laboratory regarding heat formation and resistance (Table g), 
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Truck Tiros vade of Synthotic Ravber and Methods for Inproving Their Quality S 


The synthesis of new polyurethane rubbers offers new poosibili- 


cy | | tires. eas 

of improving the quality of the ae 
: tees are 10 tables, 14 graphs, and 34 references, 23 of which of 
are Soviet, 9 Fnglish, 1 German and 1 Canadian. aes 
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: | 83839 
pa | : 3/138 60/000/004/005/008 
15.9309 alr; 2204 : 4051/4029 
‘AUTHORS: © gaichnovekiy, Nob.» Smirnova, beds» yevstratov, VoF- 
: : ge "eu : _ | BEaSaekeeen ee 
The Dependence of the Wear-Resistance of Protector Rubbers 
on Their Composition and Properties. 


PERIODICAL: Kauchuk i Rezina, 1960, No. 4s pp. 22 - 26 


“PERT : The wear-resistence of rubber is atudied in the USSR in the ~ 
following. fields: the wear-mec ire casings, development of a com 
position of wear-resistant rubber, pro jon of tires of a new design; de- 
veloping methods for the evaluation of wear-reBsistances etc. The relation~ 
ship between the wear-resistance in rubber and some of its oth 

as well as the dependence of the wear-resistance on the type © 

carbon black used were studied here. The effects of temperatur 

friction and other factors on the wear of rubber were seated. 

tion in the testing condition e wear on the rubber will aiffer 
‘accordingly. Qable 1 shows laboratory from teats 
of the relative wear-resistance a natural rubber and 
CKS (SKB) base. As 4 result of the laboratory ablished that 
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Protector Rubbers on Pheir Composi- 


2 The Dependence of the Wear-Resistance of 
oe tion and Properties 


_cwith-an increase in tae rubber modulus, the wear-resistance increases propor~ 
- with-an dnerenae conse in the intensity of the wear (Pg ee a co P 
that the greatesit increase in wear-resistance ‘is found to. be under conditions cay area! 
of maximum wear intensity. A study of wear-resistance was algo carried cut 
on protector rubber pased on_SKB, CKC -30AM (SKS-30 AM)Pand naturel rubber 
polymers. The obtained data revealed that rubber on en SKB base is signifi- 
cantly surpassed by the SKS-30AH rubber. At present SKB in protector rubber 
is replaced by butadiene~styrene rubber. Natural rubber seemed to surpass 
SKB rubber, . although the former is largely dependent on temperatures Addi- 
wear-resistance 


tionally obtained data confirm the existing belief that the 
ad that the molecular weight distribu- ee 


is dependent on the molecular weight an 

tion also has an effect on the wear-resistance. ‘The CKWSKI) ruber was also in- 
vestigated as one of the new types of synthetic polymers and: compared to ‘hat 
of naturel rubber. The authors state that the successful solution of the 
problem for {ncreasing the wear-resistance in rubber can be achieved by or= 
ies of: systematic investigations in the following manner: 4 
henism of the wear in protector rubber under various con- 
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The Dependence of. the Wear~Resistance of Protector Rubbers on Their Composi- 


~~ ¢fon- and: Properties... ...-.. ...- . : eatnaeet meat de “thes a 


“ditions of operation. This investigation should be carried out in cooperatim 
with automobile plants and road construction rganizations. 2) A study of 
the relationship between the wear-resistance f rubber and its polymer struc- 

ture end the synthesis of new polymers on the basis of this study, which 
would yield a highly wear-resistant protector rubber under various conditiona 
-of operation. 3) Further investigation of the mechanism of rubber filling 
and the production of new fillers, which would yield a rubber with a higher 
wear-resistance. There are % tables, 7 figures and 6 non-Soviet references. 


ASSOCIATION: | Nauchno-issledovatel'akiy institut shinnoy promyshlennosti ae 
ae (Scientific Research Institute of the Tire ») : ae 


PRESENTED: July 2-- 7, 1959, at the XI Conference ‘on High-Molecular Con- 
pounds qf _ 
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Mechanical and Thermochemical Destruction in the Wear of Rubber Under Various Con- Pa 


cording to shore). 1+ was shown that the praking force F depends comparatiysly oe 
“Little on ‘the nature of the wearing-out gurface and the composition of the rubber. eee 
Tne wear intensity evaluated from whe yolume loss per min. changes more signifi~ 
cantly. 1% 4g deducted the wear jndex Vs depends on the nature of the surface and 
the nature of the surface material just as much 8s the wear intensity, and i5 
characteristic only for 4 given friction couple; Tne {nvestigeved materials of the a 
abrasive surfaces fell in the following sequencs according to increase in wear 1n- i | 
tensity: tin < plexiglas <rubber <grocved plastics grooved steel< Monocorund 150. 2H 
Tie wear from 4 metal surface takes plece at considerably lower temperatures shan mi 
from materials with Less thermal conductivity - It is also noted that the wear on ae 


a oxygen has 6 substantial effect on the wear of rubber. The effect of the medium 
on the abrasion dnereases with 2 decrease of the abrasiveness or the abrasive SOB . 
ang and with an inerease in testing temperature. Tregd rubbers based on various? 
raw materials? natural rubbers sodium-hutadiene CKG -59 (SKB-50), pubadiene-soyr ere 
CKC-30AP KN (SKS~-3OARKM) earboxylis Cuc-30-1 (sKS-30-1) eploroprene: nierile 


CKH -26: (SKN-26), eters were selected gor the study of the effect or oxygen amet 
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5/138/60/000/008/006 015 : . a 
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Mechanical and Thermochemical Destruction in the Wear of Rubber Under Various 
Conditions 


“nitrogen on wear. It is shown that the degree of change of wear in rubber, when 
switching over from tests in air to tests in nitrogen, basically depends on the 
nature of the polymer and the type of carbon black. A study was also conducted ae 
of the abrasion of tread rubbar based on natural rubber having different anti-ag- wos 
ing and anti-fatigue substances in its: composition both in an air and nitrogen / : 
medium. ‘It is shown that a number of anti-aging and anti-fatigue agents increase 
the wear-resistance of natural rubber when tested both in air and in nitroges. — 

' Laboratory tests on abrasive skins revealed a predominance of mechanical wear. 

The authors point out that it is necessary to continue the study for selecting 

standard abrasive materials in order to attain a maximum similarity between labor. rat, 
atory testing conditions and those of the road. There are 6 tables, 3 figures, eu 
1 diagram, 2 photographs and 15 references: 8 Soviet, 6 English, 1 German, 


ASSOCIATION: Nauchno-issledovatel-skiy institut shinnoy promyshiennosti (Scientific a 
Research Institute of the Tire Industry). e 
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| Caf | ~ 3/138/60/000/01/03/010 © 
Rating of Wear Resistance of Tread Rubbers in Operation Tests of Tires 


meter pool, Under these circumstances a formula for calculating the relative wear 
resistance can be used which is given in the articleé,; A method of changing the 
tires from front to rear and vice versa has been developed abroad. Another methed 
consists in testing experimental and stendard tires under stricly identical con- 
ditions within a comparatively short pericd of time thus reducing the range of 
results and obtaining 4 fairly accurate account of the wear resistance of tread 
rubbers, The article eites taree means of measuring wear of tread, viz. by 
measuring the depth of groves, using depth gage, by weighing the tire and by 
radicactive isotopes. A special depth gage has been developed by VV Nikitin, 
claims that the intensity of wear in the tread of a tire is not 
¢ the test than subsequently. Thus it 
ar becomes constant 
th a Pobeda automobile 


"have confir 


expressed in 2 graph 
ting the run of 2 260.20 tire, covering 4,000 km as calculated on the pasis of the 


first measuring of wear, The method of performing road tests with standard tires 
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is explained in the article as well as the formula which permits to calculate the d 
relative average wear resistance of the tread... The method recommended for carrying ye 
cut read tests for rating wear resistance permits results to be obtained in a pas 
comparatively short peried of time (after about 8-12 thousand km) by reducing the 

range of results 2.3 times as compared with results of ordinary road tests, There 

are 6 tables, 4 graphs, 3 diagrams and 10 references: 2 Soviet, 6 English and 2 

French, ; ; 
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Basic properties required of automobile tire cords. Eauchei 
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ontaining butadiene-styrene 


MUTLEs Certain features of carboxyl-c 
tion in tread rubbers 


SES~30-1 rubber and its. evalua 
‘ 4 . + . sD < 
- PHRICDICALs Kauchuk i rezina, ano. 3, 1961, 9-15 


— MEXT The results of an investigation are given, which was conducted 
ta develop 4 formulation and conditions for manufacturing wear-resistant 
tread rubber pased on carboxyl containing butadiene-styrene CKC-30-1 (SKS- 

30)~1) rubber. The results of an evaluation of the properties of rubbers and 

' tires using treads based on the above-mentioned rubber are given. in devel- 
oping the formulation of the tire tread rubber based on $KS-30-1 the best 
fillers were found te be the active furnace XA® (KhaF)-type carbon blacks. 
The extract of phenol purification {MH-6, PN-6), 10 w.p., was the pest sof- 


tener used in: the amount of 45 wep. of the KhAF cerbon. black (Vulkan 3) and 
£--about 0.50. 


ensuring 4@ plasticity of the mixture according to Carriere 0° 
Magnesium oxide was Cc based on work of 


hosen as the mein vulcanizing agen 


- Gard 4/7- 


~ 5/130/83/000/005/002/008 


) a 


"APP : 
_ ROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020007-3 


eg 


Rewind 


"APPROVED FOR RELEASE: 
a EASE: 09/17/2001 _ CIA-RDPS6-00513R001963020007-3 


ge ES : 2 Se SSSI OE BM EER ARP ea mo meer = 


[ee 


he a ae See ee TOSS 4/1 58/61/000/ 193/002/006-—-4 
. Cartain features Of.ve 00 Et eeee gets 3 051 At29 


tthe VNIISK (Dolgoplosk, B. A», ot als = Ref. 1: Kauchuk i rezina, no- 3, 44,5. - 
| : 4957; Ref. 2: Kauchuk i. rezina, 10+ 6, 1,,195T)» The yulcanizing group con- 
Ue tained also thiuram and zine oxide. The following vulcanizing group was Sé@~- Soc 
J lected (in wep») MgQ-~ 2.0, gnO.+ 1.0, sulfur - 0.6, thiuram - 1.0. The 

a tire tread mixtures based on SXS-30-1 were prepared according to a double~ 
stage process. It was noted that acorching depends to a great extent on the 
meteorological conditions during the period of the mixture preparation. It ee 
is assumed that the main reason for the scorching tendency of the SKS-30-1 mare 
mixtures in the fall and spring 15 apparently due to an elevated moisture el 
content in the ingredients. It was shown thet water has a significant ef- oe 
aie - ect on the scorching of the SKS-30-1 mixtures. fhe effect of the water in- 
|’ oreaseas with the content of metal oxides in the mixtures. The highly signi- 
(| ficant effect of gmall quantities of water on the scorching of SKS-30-1 mix- 


tures containing metal oxides is explained by the fact that when water is 
added to the various micro-sections of the mixtures & polar medium is formed 
facilitating the interaction between the polymer acid and the metal oxides 
at comparatively low temperatures. A simple method for the removal of water 
is given, viz; the mechanical treatment of the mixtures at elevated temper- 
atures over long periods of time. Experiments showed thet when storing the 
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Certain features OL; 20 
ied-of ten days no noticéable incre 
ching is observed (Fig. 4)- 2, 
pared to that of SKS-30ARKM and NR. The aoe 
1 based rubber is said to be the combina- ee 
th a high relative elongation. It has su- — nee 
its main advantage over the other two 
to icrack.growth in repeated bending. 


tiixtures for a’ per 
gontent or a tendency to scor 
she SKS-30-1 based yubber are com 
pustanding feature of .the SKS-30- 
tion of a high. static modulus: wi 
perior resistarice to thermal eging and 
types.is its extremely high resistance i 
One of its disadvanteges is its comparati 
nifesting itself in a dignificant drop 
However, the latter property 


ties of the SKS-~30-1-based 
posed to the other types. . 
and NR and SKS-30ARKM rubbers on 
heat-resistance coefficient in tear 
tires in stationary tests (Big. 
SKS-30~-1 rubber 
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The properties of 
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rubber ‘during'the rolling process improve as op- oer 
‘The difference between SKS-30- a 
-the other is noted in the dependence of the 
-resistance on the roadability of the 
6). As to its hysteresis properties the 
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: “wider cartain conditions. Tests of the'tire tread rubber based. on-three Bey 
iB 20Cstype's were performed’ on the AMuU.3 (IMI-3) instrument. and showed no signifi- a = 
Gant differences in their wear+resistance. The dependence of. the wear-re- 
sistance. (in SKS-30-4 rubber) on the medium where. the test is conducted is 
expressed.to a lesser degree. .This indicates a lesser intensity of the oxi- 
cation processes taking, place in it during wear,of:.the SKS=30=1 rubber as 
campared ‘té the other variéties., The wear of :SKS-30=1 rubber on a metallic 
_Gbooved surface. is much leas. ‘The results'\of service.tests for both cars 
4 and trucks showed that tread rubber based: on SKS-30-1,material exceeds the 
cther materials in its wear-resistance,..e. ga, that -of SKS-30ARKM and SKS- 
30AM. -Tire treads based on SES-30-1. rubber: were tested on the road and under 
stationary. conditions. The first batch of the. truck and automobile tires 
were damaged completely owing to a breakdown of the protector joint after a 
5 ~ 15 thousand km run. It is recommended remaying the upper scorched layer 
of. the joint when producing SKS-30-1 treads. The relationship of the joint 
Stability in SKS-30-1 treads to..the type of adhesive layer showss. 1) that 
adhesives based on NR sharply decrease the stability of the joint, 2) the ad- 
hasives based .on.BSK ensure a higher stability of .the joints,-3) the greatest 
joint stability is obtained when using stable adhesives based on SKS-30-1. 
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i}. One of the disadvantages of SKS-30-1 tires is gaid to be the lowered stabili-° ~~ 
ty of -the adhesion between the. tread and. the breaker based on. NR. One of the 

mE ~~ cutstanding features of. the SKS~30-1 tire treads as compared to other types, 

1 such a3 butadiene-styrene rubber is the absence of tire damage due to a de+ 

mn fect by cracking along the grooves of the tread. The authors conclude that 

i ~ - the oarboxyl-containing rubbers are promising for use in tread rubber for the 

Hb cutomobile industry. There are 6 tables, 6 graphs, 1 photograph and 4 Soviet 


“ . ypeferences, 
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, Pigure 63-020 05.0 : 
Rélationship of the temperature stabili-. ~ 
ty coefficient on tensile strength to 


the value of the run of the tires on 
. stationary testing: 


1 - rubber bused on SKS-30-1, 
2- rubber based on NR, 
3 - rubber based on SES~30ARKI. 
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“years; number of damaged tires per year - 60,000 - 80,000; number of tires ea 
suitable for repair - 70,000 - 40,000. Thus, for an average Oblast’ one plant . oe 
with a total tire build-up capacity of 50,000 per year should be sufficient (1.¢. o 
) ,000 repaired tires), New tire build-up equipment is needed, Tests of varioug pl 
machinery and equipment are being conducted at the Experimental Tire-Repair Plant a 
of the NII shinnoy promyshlennosti (NII of the Tire Industry) and beginning in ee 
1961, these machines will be mass-producted, e ‘equipment is suitable for all aoe 
to i4,00-20 in size. The roadability of th a 
compared to new ones, based on the aver 
1960 to 50-55% by 1965. The guaranteed ro 
tires should be developed and confirmed, Until recently, low- 
a in tire build-up material, having 4 much higher phys 
dex—(that of mass-produced tire rubber). The content and scale of Laboratory 
and industrial tests conducted so far give only partial satisfaction. A special 
group of specialists should be established in the Gosplan of the USSR, VSNKh, 
Goskhimkomitet, Goskomitet for the. problems of automation and machine-building, 
+6.deal with the repair of tires. The following problems must further be handled: 
1) research for new tire build-up materials; a) develop 
sition, adhesives, pastes for low-temperature vulcanization; pb) development of 
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special rubber compositions and adhesives for the repairing process, using hot 
vuleanization; 2) new industrial technologies, equipment and instruments for 
the: repair of tires; a} new methods for the heating of tires and tire build.up ; 
materials in drying, application of the materials, rolling and vulcanization of cee 
the tread; b) efficient types of polishing-copying and rolling machines, infra- cS al 
red driers, individual and bandage vulcanizers, tools for inserting and removing sec 

 botiing chambers; c) new methods and instruments for express-control; 4%) per- ie ae 
sonnel training for the tire build-up industry. The organization of appropriate ie 
departments in the MITKhT im, Lomonosov, LKhTI, DKhTI, and other chemical tech- 


nological institutes is recommended, “here ig 1 table, 
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LYTKINA, M.B.; BERESTNEV, V.A.; _SENSTRATOV _N.F.; KARGIN, V.A. 


Physical and mechanical eeceeree of viscose cord. Khin.volok. 
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; \ cracks, ¢he SKD rubber showed in road tests a high resistance to crack formation. 
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: i (Sarerans) ‘tubber in. psatetane to wear, which is toa large. axtent attributed. a 
‘a low coeffirient of surface friction. It was found that SKD rubbers pogsessed 4 
‘high degree of resistance to thermo-oxidative processes asaociated with abrasion, 
a8 Well as with thermal aging. The destruction of the surface layer of SKD rubber 
sets in after a far greater number of deformation cycles ag compared with natural. 
‘rubber. It is concluded that under severe tast conditions protective vulcanizates 
# ..- (from SKD rubter would offer great advantages over compounds on the base of natire? 
sie ‘and BSK rubbers. Orig. art. hast 6 tables, 2 charte, and 2 pictures. 
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Song. ‘characteristics of the properties of tread rubber prepared - as 
from. synthetic atereoregular butadiene rubber, Kauch, i rez, ae 
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1. Nauchno=tekhnicheskoye soveshchaniye po friktsionnom 
iznosu rezin. “MSBCOHy 1961. 
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- ABSTRACT: Data are given on the reliability of certain elements and components 
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and the confidence interval of the values of the failure rates make it possible to use 3.) 
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reliability. These data on the reliability of elements are the result of the statisti- 
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ABSTRACT Investigations were carried out. with respect to linear tensional stress 
- and nonlinear pressure in two and three axial directions. ‘the apparatus 
described in ZA, 1995, Nr 9, was used. The sample {nvestigated wes simi- 
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However, becwuse of. the impossibility of further using the experimental 
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to the state of full destruction. 
The values obtained for the {ntensity of stresses and deformations are | 
shown in a table. Both quentities change considerably according to the 
average normal stress. ~Comparison of the results obtained with the con- 
ditions for destruction according to various theories showed that none 
of these theories gives a satisfactory description of the phenomenons The 
best results were obtained in connection with the application of the ‘theo- 
ry developed by Kammerer-Davin. But also-in this case the investigation, 
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VERIGDICAL: Referativny: zhurnal. Khiniya, no. 9, 1962, 525, abstract | 

9270. aa neft. i gaz. tekhn. Ueftepyeferabotka,i nefte- 
“kbiniya, no. 6, 1961, 11 ~¥6) _ 4 = 
PEXTS OA production process for obtaining oil-soluble sulfonates by sul- 
furizing mineral oils with SO, in liquid 50, is worked out. This offers 
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substantial advantaces over. sulfurization with oleum or gaseous 50,. The 


optinun conditions for sulfurizing 40 -5 (AS-5),-. -8 (D-8),AC -9,5 (A3-9,5) 
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obtained, % is established that the basic Ce salts of tne sulfoacids ob- 
tained by sulfurizing oils which have been produced by the selective refin- 
ing of eastern petroleums show good detergent and dispersive projerties. 
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“AUTHORS: > “Margaritova, Me OR, Yevstratova, Si De = 
TITLE: Polymerization of methyl methacrylate in the presence of 


‘a system of organic acid - dimethyl aniline, I 


$ , : ; 2 ‘. oe : p ss % , 
PERIODICAL: . . Vysokomolekulyernyys soyedineniya, Vv. 3, no. 3, 1961, 
ia Re opi 390-397 


TEXT: A paper by Yt ch'iao (Ref. 1: Thesis, MITKhT im. Lomonosova, 1958 

(Moscow Institute of Fine Chemical Technology imeni Lomonosov )) showed 

that. polymerization with amines. may be initiated also when organic acids | =: 
(instead of peroxides) are present. It Was the aim-of the present investi- ; 
gation to study tae mechanism of the reaction between dimethyl aniline : \ 
(DMA) and an organic acia. during the polymerization of methyl methacrylate 
(MMA). Previous experiments showed that light has an effect upon the pro- 
cess. In this paper, the authors therefore present results obtained by 
polymerization in the dark. The organic acid used Was benzoic acid (BA). 

‘The kinetics of polymerization was examined dilatometrically. Polymeriza-~ 

tion took place at 70°C. 1) In the case of an equimolar ratio between 
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Polymerization of methyl.» 3/190 61/003/003/003/014 am. 
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DMA and BA the rate w of polymerization was observed to incroase with the 
concentration of initiators (Fig. 3), The order of the reaction was 0.5 : 


- 4n which case the equation = = . eee 
De wae yw fp} /2 = se[oua]'/? (1) holds. |= rz 


‘An activation energy of 13.2 + 9+5 kcal/mole followed from experiments — — | 
with 0.3 mole/1 of both BA and DMA at 50, 60, 70, and 60°C. 2) Constant 
concentration of the one initiator and rising concentration of the . a 
other (Fig. 5) also accelerated the rate of polymerization, .3) When ieee 
another organic acid ' (menochloroacetic acid, acetic acid, trichloro- er 
acetic acid) was used instead of BA, w would increase with rising a 

- dissociation constant of the acid. With trichloro-ecetic acid, however, , tat Me 
after a rapid start polynerization soon glowed down, 4) The copolymeriza- det, 
tion of MMA with styrene initiated by an equimolar mixture of DMA and BA cr 
was studied. The results agree with data obtained by R. Dannley, E. Kay 
(Ref, 3: J. Amer. Chem. Soc-, I1s 1046, 1955). The reaction is governed 

. ‘by a radical mechanism. The authors found the following relationships 
between the reaction mechanism and the ratio of the initiators: A) . Equal 
concentration [Ba] = [psa] . The initiators form an active complex which 
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Wacconesdes nto: free radicals, This reaction . pvooeeds stepwise: - a 

2 J 

+ +-HOCOR & - + coROH = kX ton + COR «. The rate constant in this case, 
-as calculated. -giot sording:.- to Eq. Ga was 0.0362.°. B) [bua] > [Ba] . Beside 


the reaction ‘initiated ‘by ‘the combined system, a second process, initiated _ 
_ by DMA only, takes.place. The authors write for ee total reaction rate 
Vf2 
Yeot 7 4 + Fo =k 4 ( [pea] - [Ba]) +k 9 [BA]. / )s- wy stands: for the 
reaction rate me DMA only, Wy for et with oi and BA. The reaction 


between DHA and MMA proceeds according to the: aches. A:- 


a CHy Cis © os 
id eae ae Gee “Gl —N: Clg = 6 Cath N— eat \e es 
Hy COOCH, Cts COUCH: ae 


#5) [a] > [Dua] eee ‘ds case, & reaction, according to scheme: B occurs! 
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(3) BTR Ge ER eS CH=CHR! 
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“nd the relation 404° “eyed” « Sar “ Shae (3) holds. 
ae With decreasing difference ‘between Thalena (oua] , W approaches the, value 
‘nolding for [BA] = fous}. Fig. 8 ghows the experimental data which are in 


-> fair agreement with the above equations. Méention-is made of a paper 


written by Rodionov and-V. N. Setkina (Ref. ‘4: Doctoral dissertation, 
“IOKh AN SSSR (Institute of Organic Chemistry, AS USSR) 1952). There 
-are.& figures, 2 tables, and 4 references: 2 Soviet-bloc and 2 non-Soviet- 
‘ploc.of the 2 refsrences to English-language publications: one ig given in 
the text of the abatract, the other reads a8 follows: U. Ryoichi, Bull. 


Chem, Soc, Japan 31, 685, 1958. 
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